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© Optical data recording and reproducing apparatus. 



© In an optical data recording and reproducing 
apparatus comprising an information signal generator 
(12; 34), a sample/hold switching signal generator 
(23; 35), a write/read switching signal generator (11: 
36), a laser beam source (33). a reference voltage 
generator (22), a comparator (15) and a photo detec- 
tor (24), a dummy signal is added to the information 
signal modulating the laser beam or generation of 
the laser beam is forcedly stopped after a data write 
servo mode so as to prevent generation of the laser 
beam of an excessively high level at the time of 
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change-over from the data write servo mode to a 
data write hold mode or from the data write hold 
mode to a data read mode, or the level of the 
write^read switching signal is changed before the 
level of the sample/hold switching signal is changed 
at the time of change-over from the data write hold 
mode to the data read mode, or the duration of 
emission of the laser beam is extended slightly 
before the level of the sample-hold switching signal 
is changed. 
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OPTICAL DATA RECORDING AND REPRODUCING APPARATUS 



BACKGROUND OF THE INVENTION 

This invention relates to an optical data record- 
ing and reproducing apparatus for optically record- 
ing and reproducing data on and from a recording 
medium such as an optical disk. 

One form of a prior art optical data recording 
and reproducing apparatus will be described with 
reference to Figs. 1 and 2 before describing the 
present invention in detail so that the present in- 
vention can be clearly understood. Fig. 1 is a block 
circuit diagram showing the structure of a semicon- 
ductor laser driver circuit incorporated in the prior 
art optical data recording and reproducing appara- 
tus, and Fig. 2 is a timing chart illustrating the 
operation of the semiconductor laser driver circuit 
shown in Fig. 1. 

Referring to Fig. 1, the semiconductor laser 
driver circuit incorporated in the prior art optical 
data recording and reproducing apparatus includes 
an input terminal 1 for a sample/hold (S/H) switch- 
ing signal a having a waveform as shown in Fig. 2, 
an input terminal 2 for an information signal b 
having a waveform as shown in Hg. 2, a semicon- 
ductor laser 3 generating an optical output e having 
a waveform as shown in Fig. 2. a hold circuit 4, a 
comparator 5, a buffer circuit 6 generating an out- 
put signal d having a waveform as shown in Fig. 2, 
analog switches 7 to 10, a photo detector 11 built 
in a semiconductor laser package, a reference volt- 
age generator circuit 12, and an input terminal 13 
for a write/read switching signal c having a 
waveform as shown in Fig. 2. 

The operation of the semiconductor laser driver 
circuit in the prior art optical data recording and 
reproducing apparatus having the structure shown 
in Fig. 1 will now be described. 

In a data read mode, the sample.ho!d switching 
signal a is in its low level, and the analog switches 
7 and 8 are turned on, while the analog switch 9 is 
turned off. The analog switch 10 supplies a read 
reference voltage from the reference voltage gener- 
ator circuit 12 to one of the input terminals of the 
comparator 5. At this time, the laser beam source 3 
generates its DC optical output. A current propor- 
tional to the DC optical output of the laser beam 
source 3 flows out from the photo detector 1 1 and 
is converted into a voltage which is supplied to the 
other input terminal of the comparator 5. The com- 
parator 5 acts to apply a power servo action to the 
laser beam source 3. so that the optical output of 
the laser beam source 3 can be maintained con- 
stant. 

In a data write mode, a write reference voltage 
from the reference voltage generator circuit 12 is 



supplied through the analog switch 10 to the com- 
parator 5. so that the optical output of the laser 
beam source 3 attains its write power level. There- 
after, the sample, hold switching signal a is turned 

5 into its high level, and the analog switches 7 and 8 
are turned off so as to hold the current correspond- 
ing to the write power level of the optical output of 
the laser beam source 3. Further, the optical output 
of the laser beam source 3 is modulated by the 

io information signal b. As described above, the pow- 
er servo action is" kept applied until the optical 
output of the laser beam source 3 attains its write 
power level, and then the optical output held in that 
level is modulated by the information signal b. 

?5 However, in the case of the prior art structure 

shown in Fig. 1, the laser beam source 3 generates 
the optical output of write power level over a long 
period of time of about 5 to 10 as in the data write 
mode, and, depending on the write power level, the 

20 optical output of the laser beam source 3 tends to 
exceed its allowable value (CW). Thus, the prior art 
structure has had such a problem that writing the 
information with such a DC optica! output on a 
recording medium such as an optical disk leads to 

25 undesirable deterioration of the recording medium 
or undesirable deterioration of the laser beam 
source 3. 

Further, the prior art structure has had such 
another problem that, due to the source-drain dis- 

30 charge of the analog switches 7 to 9 at the time of 
switching from the data write servo mode to the 
data write hold mode and also due to the gate- 
source capacity and gate-drain capacity of the ana- 
log switches, the level changing edge of the gate 

35 signal is superposed on the source-dram voltage of 
the analog switches 7 to 9, and the current sup- 
plied to the Jaser beam source 3 increases to 
cause generation of an excessively high optical 
output from the laser beam source 3. with the 

40 result that the laser beam source 3 will be deterio- 
rated or unnecessary pits will be written on the 
recording medium. 

Further, a sample- hold switching signal a , an 
information signal b and a write read switching 

45 signal c having waveforms as shown in Fig. 3 may 
be applied in lieu of the respective signals a, b and 
c having the waveforms shown in Fig. 2." In this 
case, the sample/hold switching signal a is in its 
low level in the data read mode, and the analog 

so switches 7 and 8 are turned on. while the analog 
switch 9 is turned off. The read reference voltage 
from the reference voltage generator circuit 12 is 
supplied through the analog switch 10 to one of the 
input terminals of the comparator 5. At this time, 
the semiconductor laser 3 generates its DC optical 
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output e' as shown in Fig. 3. A current proportional 
to this "DC optical output e' flows out from the 
photo detector 11 and is converted into a voltage 
which is supplied to the other input terminal of the 
comparator 5. The comparator 5 acts to apply a 
power servo action to the laser beam source 3 so 
that the optical output of the laser beam source 3 
can be maintained constant 

In the data write servo mode, the write refer- 
ence voltage from the reference voltage generator 
circuit 12 is supplied through the analog switch 10 
to the comparator 5. At this time, a dummy signal 
added to the information signal b is applied to the 
signal input terminal 2. The optical output e of the 
semiconductor laser 3 is modulated by this dummy 
signal, and the comparator 5 acts to apply a power 
servo action In a manner similar to that described 
above. Then, in the data write hold mode, the 
sample/hold switching signal a is turned into its 
high level, and the analog switches 7 and 8 are 
turned off. Because now data in the information 
signal b' is applied to the signal input terminal 2, 
the optical output e' of the semiconductor laser 3 is 
modulated by the~data signal, and its amplitude is 
held from the data write servo mode. 

However, the prior art structure has had such a 
problem that as shown in Fig. 3, the semiconduc- 
tor laser 3 generates an excessively high optical 
output e at time T3 where the data write hold 
mode is~changed over to the data read mode. 

Such a problem arises due to the fact that, at 
the time of change-over from the data write hold 
mode to the data read mode, application of the 
dummy signal is stopped during a predetermined 
period of from time T 2 to T 3 so as to prevent 
generation of an excessively high optical output 
from the semiconductor laser 3 due to the switch- 
ing of the analog switches. 



SUMMARY OF THE INVENTION 

With a view to solve the prior art problems 
described above, it is an object of the present 
invention to provide an optical data recording and 
reproducing apparatus comprising means for pre- 
venting deterioration of a laser beam source as well 
as deterioration of a recording medium in a data 
write mode. 

According to the first aspect of the optical data 
recording and reproducing apparatus of the present 
invention which solves the prior art problems, a 
dummy signal having a predetermined frequency is 
added for a predetermined period of time to an 
information signal which modulates a laser beam 
emitted from a laser beam source in the data write 
mode in which data is recorded on a recording 
medium such as an optical disk with the laser 



beam. 

Thus, by adding a dummy signal having a 
predetermined frequency to the laser-modulating 
information signal for a predetermined period of 

5 time in the data write mode, the power level of the 
optical output of the laser' beam source can be 
limited to lower than the allowable value (CW), so 
that undesirable deterioration of the laser beam 
source, as well as undesirable deterioration of the 

10 recording medium, can be reliably prevented. 

Also, with a view to solve the prior art prob- 
lems, it is another object of the present invention to 
provide an optical data recording and reproducing 
apparatus comprising means for preventing gen- 

75 eration of an excessively high optical output from a 
laser beam source at the time of change-over from 
a data write servo mode to a data write hold mode 
or from the data write hold mode to a data read 
mode. 

20 According to the second aspect of the optical 

data recording and reproducing apparatus of the 
present invention in which the laser beam emitted 
from the laser beam source is used to write and 
read data on and from an optical disk, emission of 

25 the laser beam from the laser beam source is 
forcedly stopped for a predetermined period of 
time after the end of the data write servo mode or 
after the end of the data write hold mode, so that 
an excessively high optical output may not be 

30 generated from the laser beam source at the time 
of change-over from the data write servo mode to 
the data write hold mode or from the data write 
hold mode to the data read mode. 

Because of the above arrangement of the sec- 

35 ond aspect of the present invention, the laser beam 
source can be deenergized for a predetermined 
period of time at the time of change-over from the 
data write servo mode to the data write hold mode 
or from the data write hold mode to the data read 

40 mode, thereby preventing generation of an exces- 
sively high optical output from the laser beam 
source, so that undesirable deterioration of the 
laser beam source or recording unnecessary pits 
on a recording medium can be prevented. 

45 Further, with a view to solve the prior art prob- 

lems, it is still another object of the present inven- 
tion to provide an optical data recording and re- 
producing apparatus comprising means for pre- 
venting generation of an excessively high optical 

50 output from a semiconductor laser at time T 3 of 
change-over from a data write hold mode to a data 
read mode. 

The optical data recording and reproducing ap- 
paratus embodying the third aspect of the present 
55 invention comprises control means so that, at the 
time of change-over from the data write hold mode 
to the data read mode, a write/read switching signal 
is changed over earlier than a sampte/hold switch- 
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ing signal or the duration of laser beam emission 
from the semiconductor laser is extended slightly 
earlier than the time of level change of the 
sample/hold switching signal. 

Because of the above arrangement of the third 
aspect of the present invention, the output level of 
a comparator can be reduced at the time of 
change-over from the data write hold mode to the 
data read mode, so that generation of an exces- 
sively high optical output from the semiconductor 
laser can be prevented. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block circuit diagram of a semi- 
conductor laser driver circuit incorporated in a prior 
art optical data recording and reproducing appara- 
tus. 

Figs. 2 and 3 are signal waveform diagrams 
for illustrating the operation of the semiconductor 
laser driver circuit shown in Fig. 1 . 

Fig. 4 is a block circuit diagram of one form 
of a semiconductor laser driver circuit incorporated 
in a first embodiment of the optical data recording 
and reproducing apparatus according to the 
present invention. 

Fig. 5 is a signal waveform diagram for illus- 
trating the operation of the semiconductor laser 
driver circuit shown in Fig. 4. 

Fig. 6 is a block circuit diagram of another 
form of the semiconductor laser driver circuit incor- 
porated in a second embodiment of the present 
invention. 

Fig. 7 is a signal waveform diagram for illus- 
trating the operation of the semiconductor laser 
driver circuit shown in Fig. 6. 

Fig. 8 is a block circuit diagram of still an- 
other form of the semiconductor laser driver circuit 
incorporated in a third embodiment of the present 
invention. 

Fig. 9 is a signal waveform diagram for illus- 
trating the operation of the semiconductor laser 
driver circuit shown in Fig. 8. 

Fig. 10 is a block circuit diagram of yet 
another form of the semiconductor laser driver cir- 
cuit incorporated in a fourth embodiment of the 
present invention. 

Fig. 11 is a signal waveform diagram for 
illustrating the operation of the semiconductor laser 
driver circuit shown in Fig. 10. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Preferred embodiments of the optical data re- 
cording and reproducing apparatus according to 
the present invention will now be described in 



detail with reference to the drawings. 

Fig. 4 is a block circuit diagram showing the 
structure of one form of a semiconductor iaser 
driver circuit incorporated in a first embodiment of 

5 the optical data recording and reproducing appara- 
tus according to the present invention. 

Referring to Fig. 4, the semiconductor laser 
driver circuit includes an input terminal 11 for a 
write-read switching signal C:, an input terminal 12 

w for an information signal bTa laser beam source 
33, a hold circuit 14, a Comparator 15. a buffer 
circuit 16, analog switches 17 to 21. a reference 
voltage generator circuit 22, an input terminal 23 
for a sample-hold switching signal a-, a 

is photodetector 24, an input terminal 25 for a peak 
hold gate signal d<, and a peak hold circuit 26. 

The operation of the optical data recording and 
reproducing apparatus including the semiconductor 
laser driver circuit having the structure shown in 

20 Fig. 4 will now be described with reference to Pigs. 
4 and 5. 

Fig. 5 is a timing chart of the operation of the 
illustrated embodiment and shows also an optical 
output e: of the laser beam source 33. In a data 

25 read mode, the write read switching signal c- is in 
its low level, and a read reference voltage from the 
reference voltage generator circuit 22 is supplied 
through the analog switch 21 to one of the input 
terminals of the comparator 15. The sample- hold 

30 switching signal a* is also in its low level, and the 
analog switches 17 and 20 are turned on, while the 
analog switch 19 is turned off. The peak hold gate 
signal d: is in its high level, and the analog switch 
18 is turned off. At this time, the iaser beam source 

35 33 generates its DC optical output e-. A current 
proportional to the DC optical output of the laser 
beam source 13 flows out from the photo detector 
24 and is converted into a voltage which is sup- 
plied to the other input terminal of the comparator 

40 1 5. The comparator 1 5 acts to apply a power servo 
action to the laser beam source 33, so that the 
optical output ei of the laser beam source 33 can 
be maintained constant. 

In a data write mode, the write, read switching 

45 signal Ct_ is turned into its high level, and a write 
reference voltage from the reference voltage gener- 
ator circuit 22 is supplied through the analog switch 
21 to the comparator 15. The laser beam emitted 
from the laser beam source 33 is modulated by a 

so dummy signal added to the information signal b«. 
The peak hold gate signal d« is turned into its low 
level, and the analog switch 18 is turned on. while 
the analog switch 20 is turned off. A current pro- 
portional to the optical output pulses of the laser 

55 beam source 33 flows out from the photo detector 
24, and the peak hold circuit 26 makes peak hold 
detection of the optical output e^. of the laser beam 
source 33 modulated by the dummy signal. On the 
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basis of the result of the peak hold detection by the 
peak hold circuit 26, the comparator 15 acts to 
apply a power servo action to the laser beam 
source 33, so that the optical output of the laser 
beam source 33 can be maintained constant. 

After the optical output ei_ of the laser beak 
source 33 modulated by the dummy signal attains 
the desired write power level, the sample/hold 
switching signal ai is turned into its high level, and 
the peak hold gate signal di is also turned into its 
high level, thereby tuming~off the analog switches 
17, 18 and turning on the analog switch 19. The 
analog switch 19 acts to prevent saturation of the 
comparator 15 in the data write hold mode. The 
hold circuit 14 holds the voltage of the write current 
source so as to maintain the write power level of 
the laser beam emitted from the laser beam source 
33. 

Thus, according to the illustrated embodiment 
of the present invention, a dummy signal is added 
to the laser-modulating information signal for a 
predetermined period of time in the data write 
servo mode, so that the power level of the optical 
output of the laser beam source 33 can be limited 
to lower than the allowable value (CW), thereby 
preventing undesirable deterioration of the laser 
beam source 33 as well as undesirable deteriora- 
tion of a recording medium. 

In the illustrated embodiment, the photo detec- 
tor 24 is disposed outside of a laser package. 
However, this photo detector 24 may be built in the 
laser package. 

Also, the peak hold circuit 26 used in the 
illustrated embodiment may be replaced by a 
mean value circuit. 

Further, the frequency and pulse width of the 
dummy signal are not limited to any specific val- 
ues. 

It will be understood from the above descrip- 
tion of the first embodiment that a dummy signal 
having a predetermined frequency is added to a 
laser-modulating information signal for a predeter- 
mined period of time in the starting stage of the 
data write mode, so that the present invention can 
provide an excellent optical data recording and 
reproducing apparatus which can prevent undesira- 
ble deterioration of its laser beam source as well as 
undesirable deterioration of a recording medium. 

A second embodiment of the optical data re- 
cording and reproducing apparatus according to 
the present invention will now be described with 
reference to the drawings. 

Fig. 6 is a block circuit diagram showing the 
structure of another form of the semiconductor 
laser driver circuit incorporated in the second em- 
bodiment of the optical data recording and re- 
producing apparatus of the present invention. In 
Fig. 6, the same reference numerals are used to 



designate the same parts appearing in Fig. 4. 

The second embodiment including the laser 
driver circuit shown in Fig. 6 is featured by the 
provision of an information signal generator circuit 
5 34 generating an information signal b . 

The operation of the optical data recording and 
reproducing apparatus including the laser driver 
circuit having the structure shown in Fig. 6 will now 
be described with reference to Figs. 6 and 7. 

10 Fig. 7 is a timing chart of the operation of the 

illustrated embodiment and shows also an optical 
output e of the laser beam source 33. In a data 
read mode, a write/read switching signal c is in its 
low level, and a read reference voltage "from the 

15 reference voltage generator circuit 22 is supplied 
through the analog switch 21 to one of the input 
terminals of the comparator 15. A sample/hold 
switching signal a is also in its low level, and the 
analog switches 17 and 18 are turned on, while the 

20 analog switch 19 is turned off. At this time, the 
laser beam source 33 generates its DC optical 
output e. A current proportional to the DC optical 
output of the laser beam source 33 flows out from 
the photo detector 24 and is converted into a 

25 voltage which is supplied to the other input terminal 
of the comparator 15. The comparator 15 acts to 
apply a power servo action to the laser beam 
source 33, so that the optical output e of the laser 
beam source 33 can be maintained constant. 

30 In a data write mode, the write.- read switching 

signal c is turned into its high level, and a write 
reference voltage from the reference voltage gener- 
ator circuit 22 is supplied through the analog switch 
21 to the comparator 15, so that the optical output 

35 e of the laser beam source 33 attains its write 
power level. Thereafter, the sample/hold switching 
signal a is turned into its high level, thereby turning 
off the analog switches 17, 18 and turning on the 
analog switch 19. The analog switch 19 acts to 

40 prevent saturation of the comparator 15 in the data 
write hold mode. The hold circuit 14 holds the 
voltage of the write current source so as to main- 
tain the optical output e of the laser beam source 
33. As soon as the sample/hold switching signal a 

45 is turned into its high level, the information signal 
b" is turned into its high level, thereby turning on a 
transistor Qi and turning off another transistor Q2 
in a switching circuit so as to forcedly stop genera- 
tion of the optical output e from the laser beam 

50 source 33. 

At the time of change-over from the data write 
hold mode to a data read mode, the write.- read 
switching signal c is turned into its high level so as 
to supply the read reference voltage to the com- 

55 parator 15. The sample/hold switching signal a is 
turned into its low level to cause change-over from 
the hold mode to the servo mode. At this time too. 
the information signal b" is turned into its high level 
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as soon as the sample/hold switching signal a is 
turned into its low level, and the information signal 
b' is maintained in the high level for a predeter- 
mined period of time so as to forcedly stop genera- 
tion of the optical output e from the laser beam 
source 33. 

Thus, according to the second embodiment, 
generation of the optical output from the laser 
beam source 33 is forcedly stopped for a predeter- 
mined period of time at the time of change-over 
from the data write servo mode to the data write 
hold mode or from the data write hold mode to the 
data read mode. Therefore, an underable abrupt 
increase or decrease in the voltage of the write 
current source attributable to the source-drain dis- 
charge of the analog switches 17 to 19 or attrib- 
utable to superposition of the level changing edge 
of the gate signal on the source-drain voltage of 
the analog switches 17 to 19 due to their gate- 
source capacity and gate-drain capacity can be 
prevented, thereby preventing generation of an ex- 
cessively high optical output from the laser beam 
source 33. 

The write/read switching signal c applied to the 
second embodiment may be replaced by a 
read/erase/write signal. Also, the photodetector 24 
may be built in the semiconductor laser package. 

It will be understood from the above descrip- 
tion of the second embodiment that generation of 
the optical output from the laser beam source 33 is 
forcedly stopped for a predetermined period of 
time at the time of changeover from the data write 
servo mode to the data write hold mode or from 
the data write hold mode to the data read mode. 
Therefore, the present invention can provide an 
excellent optical data recording and reproducing 
apparatus in which generation of an excessively 
high optical output from the laser beam source 33 
can be prevented thereby preventing an adverse 
effect on an optical disk as well as undesirable 
deterioration of the laser beam source. 

A third embodiment of the optical data record- 
ing and reproducing apparatus according to the 
present invention will now be described with refer- 
ence to the drawings. 

Hg. 8 is a block circuit diagram showing the 
structure of still another form of the semiconductor 
laser driver circuit incorporated in the third embodi- 
ment of the optical data recording and reproducing 
apparatus of the present invention, and Fig. 9 is a 
timing chart of the operation of the semiconductor 
laser driver circuit shown in Fig. 8. In Fig. 8. the 
same reference numerals are used to designate the 
same parts appearing in Fig. 4. 

Referring to Fig. 8, the semiconductor laser 
driver circuit includes a sample* hold switching sig- 
nal generator circuit 35 generating a sample/hold 
switching signal a . and a write/read switching sig- 



nal generator circuit 36 generating a write/read 
switching signal c*. An information signal b and a 
laser optical output e shown in Fig. 9 are similar to 
those shown in Fig. 3 respectively. 
5 The operation of the optical data recording and 

reproducing apparatus including the semiconductor 
laser driver circuit having the structure shown in 
Fig. 8 will now be described with reference to Figs. 
8 and 9. 

10 The third embodiment including the semicon- 

ductor laser driver circuit shown in Fig. 8 is fea- 
tured in that the write, read switching signal c' is 
turned into its low level at time T- slightly earlier 
than time T2 at which the operation mode is 

75 changed over from a data write hold mode to a 
data read mode. That is, at time T- . a read refer- 
ence voltage from the reference voltage generator 
circuit 22 is supplied through the analog switch 21 
to the minus input terminal of the comparator 15. 

29 This means that the input level at the minus input 
terminal of the comparator 15 is raised toward the 
plus side, so that the output level of the comparator 
15 is lowered between the time T- and the time T 2i 
thereby preventing generation of an excessively 

25 high optical output from the semiconductor laser 33 
at time T 3 . 

In the manner described above, generation of 
an excessively high optical output at the time T 3 
from the semiconductor laser 33 can de prevented 

30 when the operation mode is changed over from the 
data write hold mode to the data read mode at the 
time T 2 . 

It will be understood from the above descrip- 
tion of the third embodiment that the output level of 

35 the comparator 15 is lowered at the time of 
change-over from the data write hold mode to the 
data read mode, so that generation of an exces- 
sively high optical output from the semiconductor 
laser 33 can be prevented. 

40 A fourth embodiment of the optical data record- 

ing and reproducing apparatus according to the 
present invention will now be described with refer- 
ence to the drawings. 

Fig. 10 is a block circuit diagram showing the 

45 structure of yet another form of the semiconductor 
laser driver circuit incorporated in the fourth em- 
bodiment of the optical data recording and re- 
producing apparatus of the present invention, and 
Fig. 11 is a timing chart of the operation of the 

50 semiconductor laser driver circuit shown in Fig. 10. 
In Fig. 10, the same reference numberals are used 
to designate the same parts appearing in Fig. 6. 

Referring to Fig. 10, the information signal gen- 
erator circuit 34 generates an information signal b 

55 having a waveform as shown in Fig. 11. A 
sample/hold switching signal a, a write, read switch- 
ing signal c and a laser optical output e shown in 
Fig. 1 1 are"similar to those shown in FigT 3 respec- 
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tively. 

The operation of the optical data recording and 
reproducing apparatus including the semiconductor 
laser driver circuit having the structure shown in 
Fig. 10 will now be described with reference to 
Figs. 10 and 11. 

This fourth embodiment is featured in that, in 
lieu of a dummy signal, a signal such as a DC 
signal is generated at time T: slightly earlier than 
time T 2 at which the operation mode is changed 
over from a data write hold mode to a data read 
mode and that this DC signal is hept generated 
from the time Ti to the time T2. Thus, the semi- 
conductor laser 33 generates its optical output e for 
a longer period of time. Thus, when the current 
output of the photo detector 24 receiving the op- 
tical output from the semiconductor laser 33 is 
converted into a voltage, a low voltage input is 
applied to the plus input terminal of the comparator 
15, and the output of the comparator 15 is lowered 
between the time T< and the time T2, so that 
generation of an excessively high optical output at 
time T3 from the semiconductor laser 33 can be 
prevented. 

It will be understood from the above descrip- 
tion of the fourth embodiment that generation of an 
excessively high optical output at the time T3 from 
the semiconductor laser 33 is prevented when the 
operation mode is changed over from the data 
write hold mode to the data read mode at the time 
T 2 . In the fourth embodiment, a DC signal is used 
in piace of the dummy signal added to the informa- 
tion signal b\ However, the duty factor of the 
dummy signal may be changed so that the semi- 
conductor laser 33 generates its optical output for a 
longer period of time. 

Thus, according to the fourth embodiment of 
the present invention, the output of the comparator 
1 5 can be lowered at the time of change-over from 
the data write hold mode to the data read mode, 
thereby preventing generation of an excessively 
high optical output from the semiconductor laser 
33. 



Claims 

1. An optical data recording and reproducing 
apparatus comprising: 

means using a laser beam source (33) for record- 
ing and reproducing data on and from an optical 
recording medium; 

means (12) for applying an information signal mod- 
ulating said laser beam source, said information 
signal having added thereto a dummy signal having 
a predetermined frequency and lasting for a pre- 
determined period- of time to terminate immediately 
before a data write mode is started; and 



means (17 t 18, 19. 20. 21. 22) responding to said 
dummy signal for actuating a power servo circuit 
(15, 24) for said laser beam source. 

2. An optical data recording and reproducing 
5 apparatus comprising: 

means using a laser beam source (33) for record- 
ing and reproducing data on and from an optical 
recording medium; 

means (34) for applying an information signal mod- 

10 ulating said laser beam source; 

means (Ch, Q2) responsive to a level of said in- 
formation signal for forcedly stopping generation of 
the optical output from said laser beam source for 
a predetermined period of time after the end of a 

rs data write servo mode so as to prevent generation 
of an excessively high optical output from said 
laser beam source at the time of change-over from 
the data write servo mode to a data wnte hold 
mode; and 

20 means (Qi, Q2) responsive to a level of said in- 
formation signal for forcedly stopping generation of 
the optical output from said laser beam source for 
a predetermined period of time after the end of the 
data write hold mode so as to prevent generation 

25 of an excessively high optical output from said 
laser beam source at the time of change-over from 
the data write hold mode to a data read mode. 

3. An optical data recording and reproducing 
apparatus comprising: 

30 means using a laser beam source (33) for record- 
ing and reproducing data on and from an optical 
recording medium; 

means (35) for generating samplemold switching 
signal for changing over between a data write servo 

35 mode in which the optical output of said laser 
beam source is maintained constant and a data 
write hold mode in which the optical output of said 
laser beam source in said data write servo mode is 
maintained constant; 

40 means (36) for generating a write/read switching 
signal; and 

means (15, 21, 22, 24) for controlling so that the 
level of said write/read switching signal is changed 
before the level of said sample/hold switching sig- 
45 nal is changed at the time of change-over from 
said data write hold mode to a data read mode. 

4. An optical data recording and reproducing 
apparatus comprising: 

means using a laser beam source (33) for record- 
50 ing and reproducing data on and from an optical 
recording medium; 

means (23) for applying a sample/hold switching 
signal for changing over between a data write servo 
mode in which the optical output of said laser 
55 beam source is maintained constant and a data 
write hold mode in which the optical output of said 
laser beam source in said data write servo mode is 
maintained constant; 
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means (11) for applying a write/read switching sig- 
nal; and 

means (34) for generating an information signal 
having a control signal added thereto for extending 
the period of time of generation of the optical 5 
output from said laser beam source before the 
level of said sample/hold switching signal is 
changed at the time of changeover from said data 
write hold mode to a data read mode. 
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